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The invention relates to electronic printing sys- 
tems, and more particularly, to a Job supplement pro- 
cess for enabling printjobs to be built up from different 
document sources or to meet specialized job require- 
ments. The term 'printing' in this specification 
includes the production of marks on an output medium 
by a non-impact process, such as xerogrpahy. 

Bectronic printing systems typically employ a 
scanner for scanning image-bearing documents and 
converting the image to image signals, or'pbcels', for 
use in making prints. The job source usually consists 
of a quantity of documents having the same or similar 
parameters that enable the documents to be scanned 
en masse and without special treatment for individual 
documents. In some cases, however, the job may 
include diverse documents that require special treat- 
ment and therefore cannot be scanned with the other 
documents in a single scan. Similariy. the job program 
may necessitate that some documents be processed 
apart from the other documents that comprise the job. 
For example, a job may consist of a plurality of text- 
bearing documents, with one or more pictures. 
Because the pictures are continuous-tone images, 
and therefore require processing differently from the 
text images, the documents cannot be scanned 
together in one pass if image processing of both types 
is to be optimized. In other cases, the documents may 
differ in size, and thus require different scaling ratios 
to provide prints of the same size; some documents 
in a job may be fragile and require manual handling 
rather than being subjected to the possibility of dam- 
age by an automatic document handier; a job may 
consist of documents in the form of both individual 
sheets and computer fonn, etc. In these and the mani- 
fold other situations in which special processes are 
required, it would be highly desirable if a system or 
procedure existed to allow these special cases to be 
handled expeditiously and efficiently. 

US-A-4,573,084 discloses a document filing sys- 
tem in which the image data are optically read into 
RAM by scanning the documents and the data stored, 
with means provided to enable the RAM to be sear- 
ched quickly and the data retrieved for display or print- 
ing. US-A-4,757,348 discloses a high-speed 
electronic reprographic/printing machine with scan- 
ner in which job tickets are assembled with the docu- 
ments to be processed, each job ticket having a bar 
code enabling job instmctions previously program- 
med in to be accessed. US-A-4,786,940 discloses a 
data handling and archiving system in which hard 
copy prints are used as the archiving material, with 
means enabling the data archived to be protected 
through encoding, and accessed through special rec- 
ognition constraints. 

In contrast, the present Invention provides a job 
supplement process for a printing system effective, 
when actuated, to enable a print job to be built up from 
a plurality of smaller print jobs, the printing system 



including a document-scanner with a platen on which 
documents to be scanned are placed, the scanner 
having automatic and manually assisted document 
handling modes for inputting documents to the platen 
5 for scanning and converting the document images to 
Image signals for use in making prints, the steps con> 
prising: automatically implementing job supplement in 
response to operation of the scanner in the manually- 
assisted document handling mode; manually impie- 
10 menting the job supplement in response to operation 
of the scanner in the automatic document handling 
mode, and preventing scanning of the next job by the 
scanner in response to implementation of the job sup- 
plement process. 
15 The present invention will now be described by 

way of example with reference to the accompanying 
drawings, in which: 

Figure 1 is a view depicting an electronic printing 
system of the present invention allowing building 
20 of print jobs from diverse inputs or in response to 

special programming instructions; 
Figure 2 is a block diagram depicting the major 
elements of the printing system shown in Figure 
1; 

25 Figure 3 is a plan view illustrating the principal 

mechanical components of the printing system 
shown in Figure 1; 

Figure4 is a schematic viewshowing certain con- 
struction details of the document scanner; 
30 Figures 5A, 5B. and 5C comprise a schematic 
block diagram showing the major parts of the sys- 
tem control section; 

Figure 6 is a block diagram depicting the operat- 
ing system, with printed wiring boards and shared 

35 line connections; 

Figure 7 is a view of a user interface touchscreen 
display in the job programming mode displaying 
job ticket and job scorecard examples; 
Figure 8 is a view of the user interface touchsc- 

40 reen display depicting the "JOB SUPPLEMENT 

selection icon; 

Figure 9 is a view of the user interiBce touchsc- 
reen display depicting the "END JOB" selection 
icon, and 

45 Figure 1 0 is a flow chart showing the operational 
steps associated with the present invention. 
Referring to Figures 1 and 2, there is shown an 
exemplary laser-based printing system 2 for proces- 
sing, print jobs in accordance with the present inven- 

50 tion. Printing system 2, for purposes of explanation, is 
divided into a scanner 6, controller 7, and printer 8. 
While a specific printing system is shown and des- 
cribed, the present invention may be used with other 
types of printing systems such as Inkjet, ionographic. 

55 etc, 

Refemng particulariy to Figures 2-4, scanner 6 
incorporates a transparent platen 20 on which the 
document 22 to be scanned is located. One or more 
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linear arrays 24 of photodetectors are supported for 
reciprocating scanning movement below platen 20. 
Lens 26 and mirrors 28, 29, 30 cooperate to focus 
an-ay 24 on a line -iike segment of platen 20 and the 
document being scanned thereon. Array 24 provides 
image signals or pixels representative of the image 
scanned which, after suitable processing by pro- 
cessor 25, are output to controller 7. 

Processor 25 converts the analog image signals 
output by anray 24 to digital signals and processes the 
image signals as required to enable system 2 to store 
and handle the image data in the form required to 
carry out the job programmed. Processor 25, for 
example, may provide enhancements and changes to 
the image signals such as filtering, thresholding, 
screening, cropping, etc. 

Documents 22 to be scanned may be located on 
platen 20 for scanning by automatic document hand- 
ler (ADF) 35 (Fig 3) operable in either a recirculating 
document handling (RDH) mode or a semi-automatic 
document handling (SADH) mode. A manual mode, 
including a book mode, and a computer forms feeder 
(CFF) mode are also provided, the latter to accommo- 
date documents in the form of computer fanfold. For 
RDH mode operation, document handler 35 has a 
document tray 37 in which documents 22 are 
arranged in stacks or batches. The documents 22 in 
tray 37 are advanced by suction feed belt 40, docu- 
mentfeed rolls 41 and document feed belt 42 onto pla- 
ten 20 where the document is scanned by an^y 24. 
Following scanning, the document is removed from 
platen 20 by belt 42 and returned to tray 37 by docu- 
ment feed rolls 44. 

For operation in the SADH mode, a document 
entry slot 46 provides access to the document feed 
belt 42 between tray 37 and platen 20 through which 
individual documents may be inserted manually for 
transport to platen 20. Feed rolls 49 behind slot 46 
form a nip for engaging and feeding the document to 
feed belt 42 and onto platen 20. Following scanning, 
the document is removed from platen 20 and dis- 
charged into catch tray 48. 

For operation in the manual mode, document 
handler 35 is pivoted upwardly to expose platen 20. 
This permits the document 22 to be manually placed 
on platen 20, following which array 24 is operated to 
scan the document When scanning is completed, the 
document is removed to clear platen 20 for the next 
document For book mode, the book is manually posi- 
tioned face down on platen 20 with the center line of 
the book aligned with positioning indicia (not shov^m) 
located along the border of platen 20. By program-, 
ming the system, either one or both of the pages of the 
book open on the platen are scanned. The process is 
repeated for different pages of the book until alt of the 
pages desired have been scanned, following which 
the book is removed to clear platen 20. 

For operation in the CFF mode, computer fomns 



material is fed through slot 46 and advanced by feed 
roils 49 to document feed belt 42, which in turn adv- 
ances a page of the fanfold material into position cn 
platen 20. 

5 Refenring to Figures 2 and 3, printer section 8 

comprises a laser type printer which, for purposes of 
explanation , is separated into a raster output scanner 
(ROS) 87, print module section 95, paper supply 107, 
and finisher 1 20. ROS 95 has a laser 91 , the beam of 

10 which is split into two imaging beams 94. Each beam 
94 is modulated in accordance with the content of an 
image signal input by acousto-optic modulator 92 to 
provide dual imaging beams 94. Bean^ 94 are scan- 
ned across a moving photoreceptor 98 of print module 

IS 95 by the mirrored facets of a rotary polygon 100 to 
expose two image lines on photoreceptor 98 with 
each scan and create the latent electrostatic images 
represented by the image signal input to modulator 
92. Photoreceptor 98 is uniformly charged by corot- 

20 rons 102 at a charging station preparatory to expos- 
ure by imaging beams 94. The latent electrostatic 
images are developed by developer 104 and transfer- 
red at transfer station 1 06 to a print medium 108 deli- 
vered by paper supply section 107. Medium 108 may 

25 comprise any of a variety of sheet sizes, types, and 
colors. For transfer, the print medium is brought for- 
ward in timed registration with the developed image 
on photoreceptor 98, from either a main paper tray 
110 or from auxiliary paper trays 112 or 114. The 

30 developed image transferred to the print medium 108 
is pennanentiy fixed or fused by fuser 116, and the 
resulting prints discharged to either output tray 1 1 8 or 
finisher 120. Finisher 120 includes a stitcher 122 for 
stitching or stapling the prints together to form books, 

35 and a thermal binder 124 for adhesively binding the 
prints into books. 

Refening to Figures 1, 2 and 5, controller 7 is, for 
explanation purposes, dhrided into an image input 
controller 50, user interface (Ul) 52, system controller 

40 54, main memory 56, image manipulation section 58, 
and image output controller 60. 

The scanned image data input from processor 25 
of scanner section 6 to controller section 7 is com- 
pressed by image compressor/ processor51 of image 

45 input controller 50 on PWB 70-3. As the image data 
pass through compressor/processor 51 , they are seg- 
mented into slices N scanlines wide, each slice hav- 
ing a slice pointer. The compressed image data, 
together with slice pointers and any related image 

50 descriptors providing image specific infomnation 
(such as height and width of the document in pixels, 
the compression method used, pointers to the com- 
pressed image data, and pointers to the image slice 
pointers), are placed in an image file. The image files, 

55 which represent different print jobs, are temporarily 
stored in system memory 61 which comprises a ran- 
dom access memory (RAM) pending transfer to main 
memory 56 where the data are held pending use. 
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As best seen in Figure 1. Ul 52 includes a com- 
bined operatorcontroller/CRT display consisting of an 
interactive touchscreen 62, keyboard 64 and mouse 
66. UI 52 interfaces the operator with printing system 
2, enabling the operator to program print jobs and s 
other instructions, to obtain system operating infor- 
mation, instructions, programming infonnation, diag- 
nostic information, etc. Items dispiayed on 
touchscreen 62, such as files and icons, are actuated 
by either touching the displayed item on screen 62 io 
with a finger, or by using mouse 66 to position cursor 
67 on the item selected and keying the mouse. 

Main memory 56 has plural hard disks 90-1 , 90-2, 
90-3 for storing nr^chine operating system software, 
machine operating data, and the scanned image data is 
currently being processed. 

When the compressed image data in main mem^ 
ory 56 require further processing, or are required for 
display on touchscreen 62 of UI 52, or are required by 
printer 8, the data are accessed in main memory 58. 20 
Where further processing, other than that provided by 
processor 25, is required, the data are transferred to 
image manipulation section 58 on PWB 70-6 where 
the additional processing steps, such as collation, 
make ready, decomposition, etc.. are carried out Fol- 25 
lowing processing, the data may be returned to main 
memory 58, sent to UI 52 for display on touchscreen 
62, or sent to image output controller 60. 

Image data output to image output controller 60 
are decompressed and readied for printing by image- 30 
generating processors 86 of PWBs 70-7, 70-8 (seen 
in Figure 5A). Following this, the data are output by 
dispatch processors 88, 89 on PWB 70-9 to printer 
section 8. Image data sent to printer section 8 for print- 
ing are nonnally purged from memory 56 to make 35 
room for new image data. 

Refening particularly to Figures 5A-5C, control 
section 7 includes a plurality of printed wiring boards 
(PWB) 70, PWBs 70 being coupled with one another 
and with system memory 61 by a pair of memory 40 
buses 72, 74. Memory controller 76 couples system 
memory 61 with buses 72, 74, PWBs 70 include sys- 
tem processor PWB 70-1 having system processors 
78; low speed I/O processor PWB 70-2 having UI 
communication controller 80 for transmitting data to 45 
and from Ul 52; PWBs 70-3, 70-4. 70-5 having disk 
drive controller/processors 82 for transmitting data to 
and from disks 90-1, 90-2, 90-3 respectively of main 
memory 56 (image compressor/processor 51 for conrv 
pressing the image data is on PWB 70-3); image 50 
manipulation PWB 70-6 with image manipulation pro- 
cessors of image manipulation section 58; image gen- 
eration processor PWBs 70-7, 70-8 with image 
generation processors 86 for processing the image 
data for printing by printer section 8; dispatch prcn 55 
cesser PWB 70-9 having dispatch processors 88, 89 
for controlling transmission of data to and from printer 
section 8; and boot control-arbitration-scheduier PWB 



70-10. 

Refening particulariy to Figure 6, system control 
signals are distributed via a plurality of printed wiring 
boards (PWBs). These include EDN core PWB 130, 
maridng imaging core PWB 132, paper handling core 
PWB 1 34, and finisher binder core PWB 1 36, together 
with various Input/output (I/O) PWBs 138, A system 
bus 140 couples the core PWBs 130, 132, 134, 136 
with each other and with controller 7, while local 
buses 142 serve to couple the I/O PWBs 138 with 
each other and with their associated core PWB. 

On machine power' up. the operating system 
software is loaded from memory 56 to EDN core PWB 
1 30, and from there to the remaining core PWBs 132, 
134, 136 via bus 140, each core PWB 130, 132, 134, 
136 having a boot ROM 147 for controlling download- 
ing of operating system software to the PWB, fault 
detection, etc. Boot ROMs 147 also enable transmis- 
sion of operating system software and control data to 
and from PWBs 130, 132, 134, 136 wa bus 140, and 
control data to and from I/O PWBs 1 38 wa local buses 
142. Additional ROM, RAM. and NVM memory types 
are resident at various locations within system 2. 

Refenring to Figures 7-10, jobs are programmed 
in a job program mode in which there are dispiayed on 
touchscreen 62 a job ticket 150 and a job scorecard 
1 52 for the job being programmed, job ticket 150 dis- 
plays various job options available for programming 
the job, while job scorecard 152 displays the basic 
instructions to the system for printing the job. In the 
programming example shown in Figure 8, the "Quan- 
tity" icon on job scorecard 1 52 has been actuated, dis- 
playing a keyboard 153 through the use of which the 
number of prints to be made can be programmed. 

In cases where the operator, after programming 
a job, desires to add to or supplement the job with 
additional material, as for example where parts of the 
job are different (e.g., text with continuous tone, diffe- 
rent color paper, etc.); where a job is too long to be 
placed in document handler 35 at one time; where the 
job contains documents requiring separate proces- 
sing (i.e., different sizes, color, etc.). etc., the job sup- 
plement function of the present invention is used. The 
operator programs the supplemental job, creating a 
job ticket 150 and job scorecard 152 therefor in the 
same manner as when programming a job as des- 
cribed above. 

In cases where the documents that comprise the 
supplemental job are scanned in eitherthe RDH mode 
or the OFF mode, job supplement must be implemen- 
ted manually (Job Supplement Selected?). For this, a 
soft button in the ionu of an icon 160 labeled JOB 
SUPPLEMENT, which is displayed on touchscreen 
62 by the system software, is actuated either by 
touching icon 160 on touchscreen 62 with a finger, or 
position the mouse cursor 126 displayed on touchsc- 
reen 62 on the JOB SUPPLEMENT icon and actuat- 
ing mouse 66. 
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Where scanning takes place in the RDH mode 
(Scanning RDH/CFF Supplement), the operator 
places the docunnents that comprise the job supple- 
ment in document tray 37 of ADF 35 and actuates the 
START SCAN Icon 162 displayed on touchscreen 62 
by touching the icon or by using mouse 66, After initi- 
ation of scan, with the job supplement function acti- 
vated, the JOB SUPP1,£MENT icon 160 is replaced 
by an END JOB icon 164 (Malce END JOB button 
available/Enable ENDJOB button), warning the 
operator that scanner 7 Is in the job supplement 
mode. Implementation of the job supplement function 
prevents scanning in of the next job by scanner 7 until 
the job supplement function is cleared. Normally, this 
is effected by either touching the END JOB icon 164 
or by triggering mouse 66. 

The procedure is the same where the job supple- 
ment material is computerfanfold, except thatADF 35 
is operated in the CFF mode instead. 

Whenever ADF 35 is operated in the SADH, man- 
ual platen, or book mode (Scanning SADH or Pla- 
ten?), the job supplement function is automatically 
Invoked (Scanning SADH/Platen Supplement). As a 
result, JOB SUPPLEMENT icon 160 is replaced by 
the END JOB icon 164 (Make ENDJOB button avail- 
able/Enable ENDJOB button), and scanning in of the 
next job is prevented until the job supplement function 
is cleared. This is also the case when ADF 35 is oper- 
ated in the CFF mode to scan only a portion of the CFF 
stack (Scan CFF to a Page Selected?). Where the job 
supplement function is implemented manually by 
actuating JOB SUPPLEMENT icon 160. clearing of 
the job supplement function may be done manually by 
touching the END JOB icon 164 on touchscreen 62 
directly, by triggering mouse 66 (ENDJOB selected), 
or by selecting the RDH mode. 

Referring particulariy to Figure 10, there is shown 
the state transitions when operating in the job supple- 
ment mode. On actuation of START SCAN icon 162, 
a check is made to determine if a programming con- 
flict exists (Conflict Detected). If so, END JOB icon 
164 is enabled, preventing scanning of a new job until 
the conflict is cleared and END JOB icon 154 is dis- 
abled. 

Where ADF 35 is operated in either the SADH or 
Platen mode to scan In the job supplement material 
(Scanning SADH or Platen?), job supplement is auto- 
matically invoked (Scanning SADH/Platen Supple- 
ment), enabling END JOB icon 164. As described, 
END JOB icon 164 must be disabled before scanning 
of the next job can begin. 

Where the JOB SUPPLEMENT icon 160 is 
actuated (Job Supplement Selected?), operation of 
ADF 35 in either the RDH or CFF modes (Scanning 
RDH/CFF Supplement) enables END JOB icon 164 
as described. In instances where the CFF mode is 
programmed to scan to a preset page (Scan CFF to 
a Page Selected?), job supplement is automatically 



invoked (Scanning RDH/CFF Supplement), enabling 
END JOB icon 164 as described: 

Where the job supplement function is enabled, 
any number of additional documents or groups of 

5 documents may be scanned in for addition to the job, 
either in a single pass or in a series of passes. Any of 
the scanner inputs, i.e., RDH, SADH, manual platen, 
book mode, or CFF may be used for this purpose, as 
described. As the documents representing each 

10 additional job segment are scanned in, the image data 
are processed, compressed, and stored on main 
memory 56. 

When END JOB icon 164 is actuated (ENDJOB 
selected) or where the job is completed (ENDJOB 

IS complete), END JOB icon 164 is removed. 

The image data comprising the job and the 
supplemental material may be accessed in main 
memory 56 and displayed on touchscreen 62 of Ul 52. 
Preferably, touchscreen 62 is sized sufficiently large 

20 to enable plural pages of the scanned-in Job material 
to be displayed at once. Through the use of the vari- 
ous programming selection icons displayed on 
touchscreen 62, job pages and partial pages that 
make up the job may be edited, moved, processed, 

25 etc. to build up the Job in the fashion desired. For 
example, pages from the supplemental material may 
be inserted at desired points in the job, excerpts and 
parts of the job moved to dffferent locations in the job, 
enlarged, deleted, etc. until the job is set up in the 

30 manner desired. Further, where differences exist be- 
tween the job parts, such as, different resolution, size, 
etc., adjustment may be made using UL 52 to render 
the various parts of the job compatible with one 
another. 

35 

Claims 

1. A printing system (2) effective when actuated to 
40 enable a print job to be built up from a plurality of 
smaller print Jobs, including a document scanner 
(6) with a platen (20) on which documents to be 
scanned are placed, the scanner having automa- 
tic and manually-assisted document-handling 
45 modes for inputting documents to the platen for 
scanning and converting the document innages to 
image signals for use in making prints, the system 
being adapted to: 

a) automatically implement a job supplement 
50 function in response to operation of the scan- 
ner in the manually-assisted document hand- 
ling mode. 

b) manually implement the job supplement 
function in response to operation of the scan- 

55 ner in the automatic document-handling 

mode, and 

c) prevent scanning of the next job by the 
scanner in response to implementation of the 
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job supplement function. 

2. The system as claimed in claim' 1 , adapted to dis- 
able the job supplement function in response to - 
operation of the document handler In the automa- 5 
tic document-handling mode. 

3. A printing system effective when actuated to 
enable a print job to be built up from a plurality of 
smaller job sections, including a platen (20) on 
which the job documents to be scanned are 
placed, a scanner (6) for scanning the platen and 
converting Images on the documents on the pla- 
ten into image signals, and a document handler 
(35) having at least automatic document handling 
and manual document handling modes, the sys- 
tem being adapted to: 

a) automatically implement a job supplement 
function in response to operation of the docu- 
ment handler in its manual mode, 

b) prevent scanning of a new job by the scan- 
ner in response to implementation of the job 
supplement function; 

c) scan documents comprising the first of 
some smaller job sections, and converting 
images on those documents- into image sig- 
nals; 

d) scan documents comprising a second of 
the smaller job sections, and converting their 
images into image signals; 

e) repeat step (d) until the documents com- 
prising the last of the smaller job sections are 
scanned and their images converted to image 
signals; 

f) use the image signals to produce prints, and 

g) on completing scanning of the last docu- 
ments in the last of the smaller job sections, 
disable the job supplement function to enable 
scanning of the next job by the scanner, 

4. The system as claimed in claim 3. adapted to dis- 
able the job supplement function in response to 
actuation of the document handler in its automatic 
mode. 

5. The system as claimed in to claim 3, adapted to 
prevent implementing of the jobsupplementfunc- 
tion in response to operation of the document 
handler in its automatic mode. 

6. A process for operating an electronic printing sys- 
tem (2) having a scanner (6) for scanning in the 
pages that comprise each print job. and convert- 
ing the pages to electronic pages for use in mak- 
ing prints, and a document handler (35) for 
inputting documents to the scanner, the system 
including a job supplement function to enable it to 
process special jobs having at least two indepen- 



dent job sections, comprising the steps of: 

a) inputting programming instructions to the 
system for printing jobs; 

b) where one of the jobs comprises a special 
job, inputting programming instmctions to the 
system for printing the special job, the prog- 
ramming instructions including selecting the 
job supplement function; 

c) inhibiting processing of non-job supplement 



f 0 jobs while job supplement is selected; 

d) scanning in the pages of a first of the said 
job sections to convert them to electronic 
pages; 

e) scanning in the pages of a second of the 
f 5 said job sections convert them to electronic 

pages; 

f) repeating step (e) for each section of the 
special job; 

g) processing the electronic pages obtained in 
20 Steps (d), (e), and (f) to provide the prints cal- 
led for by the programming instmctions for the 
special job, and 

h) enabling programming of non-job supple- 
ment print jobs following scanning-in of the 

25 last page in the special print job. 

7. The process according to claim 6, including the 
step of: 

automatically selecting the job supplement 
30 function in response to pnagramming the docu- 
ment handler for operation in its manually-assis- 
ted mode. 
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